Satraplatin activation by haemoglobin, cytochrome C and liver microsomes in vitro.
Satraplatin is thought to require reduction to a reactive Pt(II) complex (JM118) before exerting chemotherapeutic activity. In this study, we investigated the role of heme proteins in this reductive activation of satraplatin. Satraplatin was incubated in solution with heme proteins and liver microsomes. The oxidation state of heme iron was monitored by visible absorption spectrometry. Satraplatin and JM118 were detected using a sensitive and specific HPLC-ICPMS assay. Satraplatin was stable in solutions containing haemoglobin, cytochrome c, glutathione, liver microsomes or NADH alone. However, in solutions containing haemoglobin plus NADH, satraplatin disappeared with a half-life of 35.8 mins. Under these conditions, satraplatin was reduced to JM118 and haemoglobin was oxidised to methaemoglobin. The reaction between haemoglobin and satraplatin was inhibited by carbon monoxide or by cooling the reaction solution. Cytochrome c and liver microsomes also reduced satraplatin to JM118 in a manner that depended upon the presence of NADH and was inhibited by carbon monoxide. This study has identified a mechanism of satraplatin activation involving metal-containing redox proteins and the transfer of electrons to the Pt(IV) drug from protein-complexed metal ions. Heme proteins may act by this mechanism as reducing agents for the activation of satraplatin in vivo.